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Hydrological Modeling of a Micro Watershed 
using GIS-based Model SWAT: A Case Study of 
Kothapally Watershed in Southern India




Rain-fed agriculture in arid or semi arid tropics is complex, diverse, 
risk prone, and characterized by low levels of productivity and low 
input usages. Kothapally, a micro watershed of 450 ha area is located 
approximately 25 km upstream of Osman Sagar in Musi catchment of 
Southern India. Rainfall in this region is highly erratic both in terms of 
total amount and its distribution over time. ICRISAT consortium with 
national partners (Central Research Institute for Dryland Agriculture 
(CRIDA), National Remote Sensing Agency (NRSA) now NRSC, and 
District Water Management Agency (DWMA), in Hyderabad, Andhra 
Pradesh,); and non-governmental organizations (NGOs) started 
community based watershed development program in Kothapally 
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parameters in the area have been monitored, creating database of 
hydrological data and crop yield information. This data was analyzed 
with the Soil and Water Assessment Tool (SWAT) to study the water 
???????? ???? ?????????? ?????? ??????????? ????????? ??? ?????????? ????
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downstream impacts on the Osman Sagar reservoir. It was found 
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the water balance of the system. Check-dams increase groundwater 
recharge which can be used for supplementary irrigation of the 
monsoon crop, and especially the second crop when rainfall is almost 
nil. Both check-dams and in-situ soil water management reduces the 
??????? ????? ???? ???????? ???????? ????? ?????? ??????????? ??????????
evapotranspiration, which can be expected when more water is 
??????????? ????? ???? ?????? ?????????? ????????? ?????? ????? ??????????
management practices reduced surface runoff from 27% to 11%, 
? ?????????????????????????????????????????????????????????????????
from 53% to 66% of total rainfall, and reduced soil loss from 1.5 t 
ha-1 to 2.5 t ha-1 compared to pre-development stage. This program 
has built resilience in the agricultural systems, and has improved the 
livelihoods of the farmers.
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Study Area: Kothapally Watershed
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Figure 1. (A) Location of Kothapally watershed in Musi sub-basin of Krishna 
river basin, down stream reservoirs and Hyderabad city; (B) Stream network, 
location of storage structures, open wells, meteorological station, and residential 
area in Kothapally watershed.
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Input Data and Model Setup
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Water Balance of Different Water Intervention Scenarios
?????????? ?????? ?????????????? ????????????? ??????? ???? ?????? ????????
??????????? ??? ?????????? ???????? ???? ??????? ???? ????????????? ??? ????
?????????? ???????????? ???????? ?????????? ??????? ??????? ??????
???? ??? ???? ????????? ??????? ??????????????????? ?????? ?????? ?????
???? ?????????? ???????????????? ???????? ???????????? ????? ????? ????









Sediment Transport and Soil loss
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Figure 2. Water balance for the four different water management scenarios for 
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Figure 3. Soil loss in different micro-watersheds of Kothapally area in year 2000. 
Gray colour in map shows soil loss and crossed lines shows its deposition (also 
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Water Management Interventions Improve the Resilience 
of Small-scale Tropical Agricultural Systems
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The Choice of Water Management Intervention Depends 
on Hydro-ecological and Social Settings
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